












???? x?????????????? u 2 [0; 1]??? t  0????????
(u; t)????? V (u; t)????,
xt(u; t) = t+ V n; x(u; 0) = x0(u) (2.1)









g(u; t) = j@uxj; (2.4)
@st =  kn; @sn = kt: (2.5)
????????????????????????????? [1]?????????
???????????????????? V = Vl Dk??????????????





k()d + 0 (2.6)
????????? 0????????????? k?????u 2 [0; 1]?????
??? k??????????????????????










@tk =  (@2sV + k2V ) + (u; t)@sk; @ts =
Z s(u;t)
0
kV ds+ (u; t)  (0; t): (3.1)
?????????????????? k??? s?????????????????
??????????????? s = 0,??? s = L?????? s = 0???????
????????????
@sk = 0; (0) = 0; (L) = (kc   k(L)) (3.2)
???????????????kc?????????? (3:1), (3:2)??k > 0???
????k = k()???????V ? ????? 2????????????????
????
V () = V0 cos (   0); @sV =  V0 sin (   0) (3.3)
?????? (3:3)???? ???????
@sV = Vl   V
D
q
V 20   V 2 (3.4)
?????????????????????????@sV 6= 0?????????
(n  1) <   0 < n; n 2 Z; ????? (3:4)??????????????????Z 
0+(n 1)
1
















?V0?Vl????????????????(1)V0 <  Vl, (2)V0 =  Vl, (3) Vl < V0 < Vl,
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